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DETAILED ACTION 
Status of Application/Amendment/Claims 

1. Claims 27, 28 and 56 are pending in this application. Claims 1-26, 29-55 and 57- 
61 were cancelled by Applicant. 

Applicant's response filed 5/31/05 has been fully considered. Rejections and/or 
objections not reiterated from the previous office action mailed 02/28/05 are hereby 
withdrawn. The following rejections and/or objections are either newly applied or are 
reiterated and are the only rejections and/or objections presently applied to the instant 
application. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Priority 

2. The benefit of priority of claims 27, 28 and 56 is considered to be the filing date 
of Application 07/867,840, which is 04/07/1992. 



Claim Rejections - 35 USC § 112 

3. Claims 27, 28 and 56 remain rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement for the reasons set forth in the 
Action mailed 02/28/2005. 
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Response to Arguments 

Applicant's arguments filed 5/31/2005 have been fully considered but they are 
not persuasive. Applicant has argued that, one skilled in the art, at the time the 
application was filed, would have understood that the inventors had possession of the 
recited "antisense oligonucleotides which are complementary to human MDM2 mRNA 
for use in the claimed in vitro methods of treating cells. One skilled in the art would 
have understood that Applicants had possession of a human MDM2 mRNA based on 
the disclosure of the coding sequence of a human MDM2 mRNA at SEQ ID NO: 2 and 
also understood that Applicants had possession of sequences complementary to the 
human MDM2 mRNA sequences because of the well known rules of complementary 
base pairing. Applicant has argued that, furthermore, one skilled in the art would have 
understood that Applicants were in possession of oligonucleotides comprising a 
nucleotide sequence complementary to the human mRNA sequences and which would 
inhibit transcription or translation of a human MDM2 gene (pgs. 4-5). 

However, this argument is not persuasive because, contrary to Applicant's 
arguments, one of skill in the art at the time the instant invention was made, could not 
envision, from knowledge of the primary nucleotide sequence of an mRNA, the 
particular structure of an antisense oligonucleotide that could be any antisense 
sequence that was complementary (including sequences that were fully 
complementary) to any portion of any human MDM2 mRNA (including at least pre- 
mRNAs, mature mRNAs and transcript variants), that would function commensurate 
with what is now claimed, that would inhibit the transcription or translation of any human 
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MDM2 mRNA in vitro, in neoplastic cells or cells having an amplified human MDM2 
gene, elevated expression of human MDM2 mRNA or elevated expression of human 
MDM2 protein. This is made clear by the state of the art as shown by James 1 991 
(Antiviral Chemistry and Chemotherapy, Vol. 2(4), 191-214 who states, "Most studies 
that are published concern one antisense RNA that is inhibitory (frequently covering the 
entire mRNA; Table 1 ) and one is aware of a much larger number that do not appear in 
print which show that an antisense RNA does not inhibit. However, if one confines 
oneself to a consideration of experiments in which more than one antisense RNA is 
investigated it is clear that an investigation of the primary structure of an antisense RNA 
cannot predict whether or not it shall inhibit expression" and, "Since it seems that the 
primary sequence features of an antisense RNA do not determine whether it is inhibitor 
it is natural to look at other properties of the molecule such as length, secondary and 
tertiary structure ... [B]ut, once more, in experiments in which several AR genes have 
been examined there seems to be no simple relationship between length and degree of 
inhibition (pg. 198, col. 1). 

The problems identified by James above were still recognized in the art of 
antisense even in 1998, wherein Branch states, in regards to the use of antisense 
oligonucleotides in cells (which that author characterizes as an in vivo application), 
"Because it is very difficult to predict what portions of an RNA molecule will be 
accessible in vivo, effective antisense molecules must be found empirically by screening 
a target number of candidates for their ability to act inside cells. Monia and co-workers 
used Northern hybridization to screen 34 20-nt long S-ODNs complementary to c-raf 
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kinase and found only one that yielded a greater than fivefold reduction in the target 
mRNA (Fig. 3a; Ref. 42). Thus, only 3% of the antisense molecules tested in this 
system were highly effective (Fig. 3b); 40% had almost no effect 42 (pg. 49, col. 1 
bridge to col. 2). 

Applicant has provided Exhibits A-L and asserted that these references 
demonstrate that antisense oligonucleotides complementary to a selected mRNA and 
that inhibited gene transcription or translation were readily made based on the 
sequence of the gene before the effective filing date of the Application, April 7, 1992. 
Applicant has concluded by arguing that, as shown by the Exhibits A-L, it was known in 
the art at the time of filing that antisense oligonucleotides capable of inhibiting 
transcription or translation of a gene could be successfully synthesized and used and 
that thus, the disclosure of the a coding sequence of a human MDM2 at SEQ ID NO: 2 
would have conveyed that Applicants had possession of antisense oligonucleotides 
which are complementary to human MDM2 mRNA and which inhibit transcription or 
translation of a human MDM2 gene in the claimed in vitro method of treating cells. 
However, contrary to Applicant's argument, Exhibits A-L are each drawn to genes other 
than an MDM2 gene. These references, when viewed in light of the James and Branch 
references provided above, demonstrate that the antisense disclosed to each target 
gene, respectively, was determined empirically but not that antisense oligonucleotides 
complementary to a selected mRNA and that inhibited gene transcription or translation 
were readily made based on the sequence of the gene. 
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The disclosure of the specification is extremely limited in regards to the methods 
of antisense inhibition as claimed and merely states, "A further object of the invention is 
to provide a method of treating a neoplastic human cell" (pg. 5) and "According to 
another embodiment of the invention, interference with the expression of MDM2 
provides a therapeutic modality. The method can be applied in vivo, in vitro, or ex vivo. * 
For example, expression may be down-regulated by administering triple-strand forming 
or antisense oligonucleotides which bind to the hMDM2 gene or mRNA, respectively, 
and prevent transcription or translation. The oligonucleotides may interact with 
unprocessed pre-mRNA or processed mRNA" (pg. 10, 3 rd paragraph). 

The specification discloses no examples of antisense oligonucleotides, thereby 
failing to set forth any representative species of antisense oligonucleotides from within 
the broad genus of antisense oligonucleotides as claimed. Moreover, neither the 
specification nor a search of the prior art at the time the invention was made, provides 
or points to a specific structure of an antisense oligonucleotide, as claimed, that would 
correspond with the function as claimed. The specification does not disclose any 
distinguishing identifying characteristics of the genera of antisense oligonucleotides 
complementary to any human MDM2 mRNA, that would function in the method as 
claimed, that would indicate that applicant was in possession of this broadly claimed 
genus. The specification, therefore, does not provide an adequate written description of 
the genus of methods of treating cells in vitro using antisense oligonucleotides as 
claimed, which would indicate that applicant was in possession of said genus. 
Additionally, the disclosure of the specification provides no specific guidance as to how 
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one skilled in the art might be reasonably led to a particular species of the invention that 
would function commensurate with the scope what is now claimed, such that the 
invention would be complete and ready for patenting. 

4. Claims 27, 28 and 56 remain rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement for the reasons set forth in the Action 
mailed 2/28/2005 and below. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

The invention as set forth in claims 27, 28 and 56 is drawn to an in vitro method 
of treating a neoplastic cell or a cell having an amplified human MDM2 gene, elevated 
expression of human MDM2 mRNA or elevated expression of human MDM2 protein 
comprising administering a therapeutically effective amount of antisense 
oligonucleotides complementary to human MDM2 mRNA and which inhibit transcription 
or translation of a human MDM2 gene. In the instant case, the specification does not 
enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use an in vitro method of treating a neoplastic cell or a cell 
having an amplified human MDM2 gene, elevated expression of human MDM2 mRNA 
or elevated expression of human MDM2 protein comprising administering antisense 
oligonucleotides which are complementary to human MDM2 mRNA, which inhibit 
transcription or translation of a human MDM2 gene. 
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The following factors as enumerated In re Wands, 858 F.2d 731 , 737, 8 USPQ2d 
1400, 1404 (Fed. Cir. 1988), are considered when making a determination that a 
disclosure is not enabling: the breadth of the claims, the nature of the invention, the 
state of the prior art, the level of ordinary skill in the art, the level of predictability in the 
art, the amount of direction provided by the inventor, the existence of working examples 
and the quantity of experimentation needed to make the invention based on the content 
of the disclosure. 

Claims 27, 28 and 56 are drawn to an in vitro method of treating a cell comprising 
administering antisense oligonucleotides that can be any antisense oligonucleotides 
that are complementary to any human MDM2 (including alleles and transcript variants) 
and that inhibit the transcription or translation of human MDM2 in neoplastic cells or 
cells having an amplified human MDM2 gene, elevated expression of human MDM2 
mRNA or elevated expression of human MDM2 protein. 

The specification as filed, however, provides no support for claims to in vitro 
methods of treatment comprising administering antisense oligonucleotides of the 
invention that inhibit the transcription or translation of human MDM2 mRNA. The 
specification as filed provides no examples of treatment comprising administering 
antisense oligonucleotides of the invention and no guidance as to how to make or use 
the antisense oligonucleotides of the invention that will function to provide a treatment 
as claimed. The specification merely asserts that, "A further object of the invention is to 
provide a method of treating a neoplastic human cell" (pg. 5) and "According to another 
embodiment of the invention, interference with the expression of MDM2 provides a 
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therapeutic modality. The method can be applied in vivo, in vitro, or ex vivo. For 
example, expression may be down-regulated by administering triple-strand forming or 
antisense oligonucleotides which bind to the hMDM2 gene or mRNA, respectively, and 
prevent transcription or translation. The oligonucleotides may interact with unprocessed 
pre-mRNA or processed mRNA" (pg. 10, 3 rd paragraph). Moreover, the specification as 
filed provides no specific guidance that would allow the skilled artisan to recognize 
antisense oligonucleotides that will function in the methods of treatment as claimed. 

The state of the art at the time the instant invention was made relative to the 
enablement of the antisense therapies in vitro recognized that there is a high degree of 
unpredictability in the art of applying antisense without direct evidence of a therapeutic 
effect due to numerous obstacles that continue, to the present day, to hinder the 
application of nucleic acid therapies, including for example, problems with delivery 
(including uptake by cells) and target accessibility (see above: James, Branch; below: 
Agrawal et al. and Rojanaskul). 

At the time the instant invention set forth in claims 27, 28 and 56 was made and 
even 6 years later (the Branch reference), such obstacles were still relevant to the 
enablement of antisense inhibition of gene expression in cells (the instantly claimed 
methods are in vitro, in cells,) (see below: Rojanaskul; Agrawal et al.). At the time the 
instant invention set forth in claims 27, 28 and 56 was made, the state of the art, as 
reviewed by Rojanaskul 1996 (Ad. Drug Deliv. Review. Vol. 18, pp. 115-131, 
summarized in Abstract), several years post filing, recognized that although 
oligonucleotide (ON) based therapy had advantages over traditional drugs, "their 
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effective use has been limited due to several problems. For example, naturally 
occurring ONs contain phosphodiester backbones that are easily degraded in a 
biological environment and therefore must be protected or modified to render stability. 
In addition, because of their large molecular size and charge, these compounds are 
poorly taken up by cells and therefore may not reach their target site. Moreover, 
problems associated with cellular targeting, potential toxicity and affinity of ONs to the 
target sites pose major challenges to the successful utilization of these compounds" 
(Abstract, lines 8-1 3). Additionally, the post filing art of Agrawal et al. 2000 (Molecular 
Medicine Today, Vol. 61, pp. 72-81) indicates, in particular regard to antisense methods 
of treatment of cells in vitro, that, " In vitro, cellular uptake of antisense oligonucleotides 
depends on many factors including cell type, kinetics of uptake, tissue culture conditions 
and chemical nature, length and sequence of the oligonucleotide. Any one of these 
factors can influence the biological activity of an antisense oligonucleotide. It is 
therefore appropriate to study each antisense oligonucleotide in its own context and 
relevant cell line without generalizing the results for every oligonucleotide" (pg. 80, col. 
1, 1 st paragraph). 

The specification as filed provides no guidance that, at the time the invention was 
made, would have enabled the skilled artisan to have practiced the claimed antisense 
treatment methods over the broad scope claimed. The specification does not provide 
any examples of antisense treatments in vitro, in neoplastic cells or in cells having an 
amplified human MDM2 gene, elevated expression of human MDM2 mRNA or elevated 
expression of human MDM2 protein or provide any details related to the method of 
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treatment as claimed that would overcome the obstacles outlined above including the 
unpredictability of target site selection based on the knowledge of primary nucleotide 
sequence alone or even in combination with secondary and tertiary considerations, 
methods of delivery, the local concentration of antisense required to provide a treatment 
and the potential for non-antisense side effects, for example. Therefore, the 
specification does not provide, at the time the invention was made, the necessary and 
specific guidance by which one skilled in the art would have been enabled an in vitro 
method of antisense inhibition as claimed. 

In order to practice the invention over the full scope claimed, at the time the 
invention was made, the skilled artisan would have needed to perform undue de novo 
trial and error experimentation, beyond the disclosure of the instant specification, in 
order to determine, at minimum, what particular antisense sequences that were 
complementary to a human MDM2 mRNA (which could be any human MDM2 mRNA) 
would function in a method in vitro, in a cell, and how to deliver the claimed antisense in 
vitro, at an effective concentration, to achieve a treatment. This undue de novo trial and 
error experimentation would have included the determination of such factors as 
accessible target sites that would have needed to be determined empirically and that 
were unpredictable from primary nucleotide sequence alone, dosage, route of 
administration, kinetics of uptake, disposition of the antisense molecule in cells and the 
half-life and stability of the antisense molecule in vitro. Given the art recognized 
unpredictability of the application of antisense in vitro, at the time the invention was 
made, this determination would not have been routine. 
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Therefore, based on the nature of the invention as a method of in vitro treatment 
in cells, the degree of unpredictability in the art of antisense oligonucleotide therapy in 
vitro at the time the invention was made, the breadth of the claimed methods as a 
method of treatment for any neoplastic cell or any cell having an amplified human 
MDM2 gene, elevated expression of human MDM2 mRNA or elevated expression of 
human MDM2 protein in vitro, the lack of specific guidance as to what particular species 
of antisense oligonucleotides would be required to practice the method as claimed, the 
need to screen multiple species of said oligonucleotides so as to allow identification of 
particular species as functional within the method of treatment as claimed and the 
quantity of de novo experimentation necessary to discover the above, an undue amount 
of experimentation would be required in order to practice the method of treatment as 
claimed. Therefore, the inventors have not enabled one skilled in the art to make and 
use the method of the claimed invention. 



Response to Arguments 

5. Applicant's arguments filed 5/31/2005 have been fully considered but they are 
not persuasive. Applicant has argued that to satisfy the enablement requirement, the 
specification of a patent must teach those skilled in the art how to make and use the full 
scope of the claimed invention without undue experimentation, that the requirement for 
some experimentation is not fatal, but that the issue is whether the amount of 
experimentation required is undue and the test is not merely quantitative, because a 
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considerable amount of experimentation is permissible if the experimentation is merely 
routine or if the specification in question provides a reasonable amount of guidance with 
respect to the direction in which the experimentation should proceed (pg. 10, last 
paragraph bridge to the top of pg. 11). 

However, this argument is not persuasive, because, as set forth in the prior 
Action and above, the amount of de novo trial and error experimentation that would be 
required to practice a method of inhibiting the expression of human MDM2 mRNA in a 
cell in vitro, in its full scope, based on the primary nucleotide sequence provided by 
Applicant as the coding region of a human MDM2 gene, would be undue in light of the 
art recognized unpredictability of a given antisense oligonucleotide to function to inhibit 
gene expression given primary nucleotide sequence alone. 

Applicant argues that although the Agrawal, Rojanaskul, Opalinska, Jen, and 
Check references teach obstacles to using antisense oligonucleotides in vitro, these 
references teach, that despite these obstacles, antisense oligonucleotides 
complementary to a nucleotide sequence successfully inhibited a gene's transcription or 
translation in vitro and that thus, these references teach that antisense oligonucleotides 
complementary to a nucleotide sequence are able to inhibit a gene's transcription or 
translation despite any potential obstacles to the use of the antisense oligonucleotides 
in vitro (bottom of pg. 11, bridge to pg. 12). 

However, this argument is not persuasive because the claims in the instant 
Application are drawn to methods of inhibiting the expression of a particular gene, the 
human MDM2 gene, in vitro, in a cell. The claims are not drawn generally to a 



Application/Control Number: 09/966,724 Page 14 

Art Unit: 1635 

composition comprising antisense oligonucleotides and the outstanding rejection is not 
directed to the composition of the antisense oligonucleotides themselves, but to the lack 
of enablement of a method of inhibiting human MDM2 gene expression in a cell in vitro. 

Applicant also argues that one skilled in the art at the time the invention was 
made would have been able to make and use the recited antisense oligonucleotides 
which are complementary to human MDM2 mRNA and which inhibit transcription or 
translation of a human MDM2 gene" in the claimed methods without resorting to undue 
experimentation because it was well known in the art, at the time the application was 
filed, how to make and use antisense oligonucleotides complementary to an mRNA 
sequence which inhibited transcription or translation of the mRNA's corresponding gene 
and that before the effective fling date of the application, April 7, 1992, the art taught 
how to make and use antisense oligonucleotides that inhibited transcription or 
translation of a target gene based on the target gene's sequence. 

However, this argument is not persuasive because the claims in the instant 
Application are drawn to methods of inhibiting the expression of a particular gene, the 
human MDM2 gene, in vitro, in a cell. The claims are not drawn generally to a 
composition comprising antisense oligonucleotides and the outstanding rejection is not 
directed to the composition of the antisense oligonucleotides themselves, but to the lack 
of enablement of a method of inhibiting human MDM2 gene expression in a cell in vitro. 

Applicant points to Exhibits A-L, filed with the instant response, and asserts that 
these exhibits demonstrate that at the time of the invention was made, the skilled 
artisan knew how to make and use antisense oligonucleotides that inhibited a gene's 
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transcription or translation. It therefore would not have required undue experimentation 
for one of skill in the art to make and use antisense oligonucleotides which are 
complementary to human MDM2 mRNA and which inhibit transcription or translation of 
a human MDM2 gene" for use in the claimed methods and that furthermore, any 
experimentation that would have been required to identify the recited antisense 
oligonucleotides would merely have been routine. As demonstrated in Exhibits A-L, the 
art routinely engaged in experimentation using antisense oligonucleotides that inhibited 
transcription or translation of a gene. 

However, this argument is not persuasive because the claims in the instant 
Application are drawn to methods of inhibiting the expression of a particular gene, the 
human MDM2 gene, in vitro, in a cell. The claims are not drawn generally to a 
composition comprising antisense oligonucleotides and the outstanding rejection is not 
directed to the composition of the antisense oligonucleotides themselves, but to the lack 
of enablement of a method of inhibiting human MDM2 gene expression in a cell in vitro. 
Applicant's argument that any experimentation that would have been required to identify 
the recited antisense oligonucleotides would merely have been routine is not persuasive 
because the type of experimentation required to practice the invention more broadly 
than it is exemplified is a factor in the enablement analysis but it is not dispositive, in 
this case, the more or less standard nature of each type of experiment required to 
enable the invention is outweighed by the sheer quantity of experimentation required to 
practice the full scope of the claims, the unpredictability of the art generally and the 
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claimed method in particular, and the lack of guidance in the specification regarding 
which direction the experimentation should proceed. 



Claim Rejections - 35 (JSC § 102 

6. The rejection of claims 58 and 60 under 35 U.S.C. 102(e) as being anticipated by 
Miraglia et al. (U.S. Patent 6,184,212) has been withdrawn in view of Applicants 
cancellation of claims 58 and 60, in the communication filed 5/31/05 

Conclusion 

7. No claims are allowed. 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jon B. Ashen whose telephone number is 571-272- 
2913. The examiner can normally be reached on 7:30 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Wang can be reached on 571-272-081 1 . The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
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provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For all other 
customer support, please call the USPTO Call Center (UCC) at 800-786-9199. 
Jba 




' ANDREW WANG ^ 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1600 



